There have been 4 reported cases of squamous cell carcinoma (SCC) of the neovagina in transgender women. In this report, we present another case of neovaginal SCC in a transgender woman, which was HPV-related, with lung metastasis as the initial presentation, and which was also complicated by her previous history of metastatic renal cell carcinoma. This unique case highlights the diagnostic challenges in these unusual scenarios. Through this report, we hope to address the benefits of multidisciplinary tumor board rounds, provision of detailed clinical information, and familiarization of the transgender anatomy within the pelvis in this group of patients. We also propose that transgender women undergo a continuous annual follow-up after postoperative follow-up is completed.
Introduction
As genital reconstruction surgery for transgender women becomes more accessible and is more frequently performed, we are expecting to encounter more cases of neovaginal neoplasia, such as squamous cell carcinoma (SCC) [1, 2] . For male-to-female gender confir-mation surgery, vaginoplasty is usually done by penile and scrotal skin inversion [3] . There have been 4 cases of SCC of the neovagina in transgender women reported, all presented as neovaginal discharge or bleeding [4] [5] [6] [7] . In this report, we present another case of neovaginal SCC in a transgender woman, with lung metastasis as the initial presentation. This case had also been further complicated by her previous history of metastatic renal cell carcinoma.
Case Presentation
We report the case of a 69-year-old transgender woman. The patient underwent genital reconstruction surgery at the age of 25, by combined penile and scrotal skin inversion, and has been on hormone therapy ever since.
Our patient was found having a left renal mass at the age of 65; therefore, she underwent left radical nephrectomy and retroperitoneal lymph node dissection. The pathology showed a left kidney renal cell carcinoma of clear cell type, grade 4. It invaded into the perinephric fat, and grossly extended into the renal vein. 0/4 lymph nodes were involved. The resection margins were negative for tumor. She developed an osseous metastasis in her left posterior rib 1 year after nephrectomy (at the age of 66), and received local radiation for the bone metastasis, as well as systemic targeted therapy by tyrosine kinase inhibitors.
In the fourth year after nephrectomy (at the age of 68), CT scans showed a new 1.5 × 1.5 cm nodule in the left lower lung of the patient. This lesion was presumed to be a new metastatic renal cell carcinoma. However, the nodule slowly grew to 3.3 cm in size during the next 12 months despite the systemic therapy for renal cell carcinoma.
A transbronchial biopsy of the left lower lung lesion was performed, which showed a basaloid poorly differentiated carcinoma (Fig. 1A) . Immunohistochemical stains showed that the tumor cells were diffusely positive for CK5/6 (Fig. 1B) and p40 (Fig. 1C) , and negative for TTF1, PAX8, synaptophysin, and chromogranin. Ki67 stained approximately 80% of the tumor cell nuclei (Fig. 1D) . These results supported a diagnosis of poorly differentiated SCC rather than a metastatic renal cell carcinoma or small cell carcinoma.
Since the CT scan did not demonstrate abnormalities other than the lung lesion and the bone metastases, a PET-CT was performed. Consistent with the previous CT scan, PET-CT showed an FDG-avid density within the left lower lung ( Fig. 2A) , with multiple additional nodular densities within both lungs. Additionally, an irregular region of marked increasing FDG activity that measures approximately 6 cm in the craniocaudal dimension was present within the pelvis with multiple moderate-to high-grade FDG-avid lymph nodes present within the left external iliac region and left inguinal region (Fig. 2B ). Due to marked reduced sensitivity on the associated non-contrast CT component of the PET-CT, the female transgender anatomy within the pelvis was not clearly identified. The case was reviewed at the multidisciplinary tumor board rounds. On discussion, the transgender status of the patient was noted, and the FDG avidity within the pelvis was localized to the neovagina. Retrospective review of the CT imaging identified subtle changes within the soft tissues of the neovagina region over time (Fig. 2C ). An MRI was also performed in the interim and identified a tumor within the neovagina (Fig. 2D) .
Given the above information, additional immunohistochemical stains were performed and showed that the tumor cells were strongly positive for p16 (Fig. 1E) , suggesting a HPVrelated SCC. In situ hybridization study further confirmed that the tumor cells are strongly positive for high-risk HPV RNA (Fig. 1F) . The above study results were highly suggestive of a metastatic HPV-related SCC from the mucosa/skin of the oral cavity or anogenital region. A transvaginal biopsy was attempted but was not successful due to heavy bleeding. Nonetheless, a diagnosis of metastatic HPV-related SCC of the neovagina is established. 
Due to the terminal stage of the disease, the patient was provided palliative radiotherapy and unfortunately passed away 4 months after the diagnosis.
Discussion
To our best knowledge, this is the fifth case of neovaginal SCC in transgender women after genital reconstruction surgery published to date [4] [5] [6] [7] . Within these 5 cases, including the current one, the age at reconstruction ranged from 21 to 33 years, with a median of 25 years. In all gender confirmation surgeries, skin grafts were used to create the cavity of the neovagina. In 4 cases, the skin was taken from the penis and scrotum. The age at diagnosis of the neovaginal tumor ranged from 42 to 78 years, with a median of 53 years. The latency period between the age at reconstruction and the age when diagnosed with cancer was between 18 and 45 years, with a median of 22 years.
Unlike the 4 previously reported cases, in which the patients presented with vaginal discharge as first symptom, the current patient did not have pelvic symptoms and presented with lung metastasis on routine follow-up imaging 1 year before the identification of the primary tumor within the neovagina. Given the patient's clinical history, it was presumed that the lung lesion was a metastasis from the previous renal cell carcinoma. This highlights the need for histological correlation as all new lesions may not be metastases from the same origin.
This diagnostic dilemma was also confounded by the reduced sensitivity of CT imaging within the pelvis. In retrospect, upon review of the CT study prior to PET-CT at the tumor board rounds, subtle changes on CT imaging were apparent with slightly increased prominence of the soft tissue within the neovagina. However, the conspicuity of tumor was reduced by the adjacent unopacified bowel and other adjacent soft tissues. It is for these reasons that MRI has been identified as the modality of choice for assessment of the pelvis in this patient cohort [8] .
It is also apparent that the patient was not always identified as a transgender woman either on the clinical indication provided or on the interpreted images. This highlights the importance of familiarization with transgender pelvic anatomy on cross-sectional imaging to optimize interpretation and also the gathering of all clinical information to aid diagnosis.
After the identification of the neovaginal tumor, a transvaginal biopsy was attempted but was unsuccessful due to the heavy bleeding. Although approximately 10% of all pulmonary SCC show p16 positivity, high-risk HPV is extremely rare in a carcinoma of the lung [9] . Given the positive p16 and high-risk HPV in situ hybridization of the lung lesion and the radiological finding within the neovaginal, a diagnosis of metastatic neovaginal SCC to the lung was established.
Four of the 5 cases, all of which with penile and scrotal skin inversion, had been confirmed positive for HPV. Three of them (including the current one) were positive for high-risk HPV type, with another case having a history of low-risk HPV infection. The fifth case, with skin graft, was not tested for HPV; however, the immunostain for p16 turned out to be negative [4] [5] [6] [7] . Transgender women have a high prevalence of sexually transmitted infections, with a HPV infection rate of 52.4%, all of which have at least one high-risk genotype [10] [11] [12] [13] [14] . This could be explained by several contributory factors. First, the prevalence of HPV is generally high in the male genital region (up to 76%) [15] , while most of the transgender women's neovagina are from the penile and scrotal skin grafts. Additionally, as unexpected pregnancy is not a concern, sexual protection may be used to a lesser extent than in nontransgender women, making HPV and other sexually transmitted diseases more easily transmitted.
Although they have a higher prevalence of HPV infection than nontransgender women, only 4% of all transgender women ever had a gynecological exam after follow-up of vagino-Wang et al.: HPV-Related Neovaginal SCC Presenting as Lung Metastasis www.karger.com/cro plasty was completed [2] . Therefore, it has been recommended that regular gynecological examinations including speculum and digital neovaginal examination should be applied for transgender women, even after postoperative follow-up is completed [2, 6] . Additionally, as for nontransgender women, cytologic smear testing every 3 years, starting at the age of 21 until the age of 70 is recommended for transgender women, especially for those with a history of genital warts [6] .
Two of the previous reported transgender women succumbed to their diseases. The other two, however, showed a disease-free interval of at least 2 years prior to the publication of their cases. The patient in our report died of the disease 4 months after the diagnosis.
Conclusion
We report the fifth case of neovaginal SCC 44 years after male-to-female gender confirmation surgery. The diagnosis of this case was complicated by the patient's history of metastatic renal cell carcinoma and the unusual presentation of the disease. This highlights the benefits of multidisciplinary tumor board rounds in these unusual scenarios. Transgender anatomy offers specific diagnostic challenges within the pelvis, and familiarization with this is required to aid in the assessment and interpretation of images. This can also be aided by the provision of detailed clinical information on image requests. We advise gynecologists to encourage transgender women to undergo a continuous annual follow-up after postoperative follow-up is completed.
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